Purpose -Aims to show the importance of business processes modeling as a precondition for information system design. Although many managers worry the entity's expenses, some are unaware of the processes and procedures adopted by his subordinates. Searching is to calculate spending on each step to a proper business process management.
INTRODUCTION
The responsibility of a public university is not only teaching, but also provide extension activities and resources for research of specific areas. As part of the public administration, entities are under excessive rules and regulations, either in Brazil or in the United Kingdom, as shown by some researches (Andrews et Boyne, 2014) .
In addition to legal enforcement, public expenditure control is necessary for a proper allocation of key resources in areas of the Brazilian government (Araújo, 2011) . In Brazil, all spent conducted by the Public Administration needs to be approved by the legislature through an annual budget law.
Beyond control, it is necessary to analyze the quality of public spending. Therefore, institutions need to know the costs of their activities. Among the various methods of costing international public universities have adopted ABC (activity-based costing) (European University Association, 2008).
Before implementing a costing system in any organization, it is necessary to know and organize all processes and activities. The allocation of costs in areas with different products or services may lead the manager to a decision based on false information.
The present study aims to show the importance of understanding and the model of the business processes and how a business modelling tool can help to build a costing system model for public universities.
A case study was used to allow an exemplification of the processes to be modelled. Therefore, at the Federal Institute of Education, Science and Technology of São Paulo, we sought to understand bureaucratic complexity to the development of a costing system applied to public universities.
We use in this paper the BPMN (Business Process Management Notation) to be the language adopted by the OMG (Object Management Group) as the standard language of business process modeling and adopted by many analysts (Recker, 2010) . This article is structured into 4 parts: Section 2 provides a literature review. Section 3 provides an overview of the methodology. Section 4 provide a modeling business processes and it establishes the requirements that were presented by the Dean of Administration for notation and the tool used to define business processes and presents an analysis for solutions to be implemented for the development of a costing system. Finally, Section 5 summarizes the work presented and draws some conclusions about its development.
LITERATURE REVIEW
Activity-Based Costing (ABC) is a costing system developed in 1988 by Robin Cooper et Robert Kaplan, in order to allocate indirect costs to objects through cost drivers. It highlights three rules for their use. First, the concentration of expensive resources. Second, the emphasis on resources whose consumption varies significantly by product and type of product. Third, the concentration resources whose demand patterns are uncorrelated with traditional measures of hand direct manpower allocation, with the material processing time (Kaplan et Cooper, 1998) . Kaplan et Cooper (1998) define the activity-based costing as an economic map of the expenses and the organization's profitability based on organizational activities. This costing system offers companies an economic map of its operation showing the existing and the projected cost of activities and business processes that, in turn, explains the cost and profitability of each product, service, and customer operation.
Cropper et Cook (2000) conducted a study on the implementation of the costing system based on activities in UK universities in the second half of the 1990's and concluded that the deployment occurred in a slow, even with pressure from donors and government.
The implementation of ABC involves time and resources. It requires organizational changes and employee acceptance. It also requires investments in information technology and materials for data collection. Even with all the human, material and physical implantation it does not guarantee satisfactory results in the short term (Roztocki et al., 2004) .
There is a conceptual proposal for use of ABC and its variation ABM (activity-based management), explained in the hexagon below, in order to improve decision-making operations. Volume 13, Número 3, 2016 , pp. 244-251 DOI: 10.14488/BJOPM.2016 ABM is the way in which an entity can drive, measure and control the aim to improve their performance. Therefore, the creation and use of a performance assessment framework based on activities as the primary means of resource management, continuous improvement and decisionmaking is necessary (Evans et Ashworth, 1995) .
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In surveys conducted by Kaplan et Anderson (2007) on the implementation of ABC, were noted the following problems:
• The processes of interviews and survey were slow and expensive.
• The data were subjective and difficult to validate.
• The data were expensive to store, process and report.
• Most deployments were local and not provide an integrated view of profit opportunities across the enterprise.
• It could not be easily updated to adapt to new circumstances.
• The model was theoretically incorrect when it ignored the potential of unused capacity.
TDABC simplifies the costing process, eliminating the need to interview employees and search for cost allocation of resources to activities before allocating them to cost objects (applications, products and customers). The new model assigns resource costs directly to the cost objects, using an elegant structure that requires only two sets of estimates, none of which is difficult to obtain (Kaplan et Anderson, 2007) .
In a literature review were identified thirty-six empirical contributions using TDABC over the period [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] . This costing method was applied in logistics, manufacturing, services, healthcare, hospitality and services nonprofit with potential benefits (Siguenza-Guzman et al.,2013) and university libraries (Pernot et al., 2007; Siguenza-Guzman et al., 2014) . There are also applications in private schools (Yilmaz et al., 2013) . This shows the concern in offering products or services with quality and fair prices.
The companies need to know their business processes, whatever the model they decided to apply. In this context, Business Process Management (BPM) can assist in the process knowledge and documentation of all processes, activities and procedures of the organization.
BPM has two main intellectual antecedents. The first is Deming (1952 ) et Shewhart's research (1986 on statistical process control. There are also the precursor of Six Sigma, improving and managements of processes. The second antecedent is the concept of reengineering business processes (Hammer, 1990; Hammer et Champy, 1993) , which has positive and negative points, but interdependent.
BPM is a management discipline that integrates strategies and objectives of an organization with customer expectations and needs, by focusing on processes, end to end. This methodology encompasses strategies, objectives, culture, organizational structures, roles, policies, methods and technologies to analyze, design, implement, manage performance, process and establish governance processes (ABPMP, 2013).
A process model is a visual representation of the sequential flow and logic control of a set of activities or related actions. The process modeling is used to obtain a graphical representation of a current and/or future process within an organization (IIBA, 2009) . The business analysis is a precondition for information systems design and development, in order that it can reduce the amount of problems of misunderstanding between the business areas and the IT team. The Business Analysis Body of Knowledge (BABoK) presents many techniques to understand business needs, business requirements elicitation and business process modeling (IIBA, 2009). BPMN is a standard diagramming business process created by the BPMI (Business Process Management Initiative), which was later incorporated into the OMG, a group that sets standards for information systems. This notation presents a set of symbols for modeling BPD (Business Process Diagram) of different aspects of business processes. As in most of ratings, the symbols describe clearly defined relationships, such as activity flow and order of precedence. BPEL (Business Process Execution Language) is a workflow-oriented composition model that brings a central piece in the heavily modularized SOC (Service-Oriented Computing) model (Khoshkbarforoushha et al., 2014) . The origins of BPEL come from the WSFL (Web Services Flow Language) and XLANG, IBM and Microsoft respectively. It is serialized into XML and points to a schedule following the programming approach on a large scale.
BPMN has been used lately as it offers advantages over other forms of business process modeling. Modeling is the set of activities involved in creating representations of business processes. The purpose of modeling is to create a representation of the complete way process and needs of its operation (ABPMP, 2013) . BPMN is a language that facilitates communication between the organization and its stakeholders.
can be used for modeling, from simple processes such as in complex processes for any type of organization.
For García-Dominguez et al. (2012) BPMN must be used for approval of detailed designs. It should be used in repetitive and process with little variation as well as the activity description. In their study, they concluded that the layout cannot model existing objects and their transitions. However, when an agility and iteration in the process design is required, suggest the use of Value Stream Mapping (VSM). This tool was designed to identify problems and also to improve to create plans for waste reduction. Giuseppe et al. (2014) studied a way to manage the risk of deviations of the "Conformance risk aware design" process. Not always what was expected or planned corresponds to the reality. A Business Analyst should mediate this problem.
METHODOLOGY
The research method uses a case study approach combined with Business Analysis techniques from BABoK to model the business process for information system design. This paper aims to show the complexity of the bidding process in public service to purchase goods and services. We use through business process modeling technique by BPMN notation. Through knowledge of the process it can be reconfigured to optimize human, material and financial resources. This will calculate the cost of idleness and implementation of TDABC.
The case study approach, defined by Yin (2014) as a research strategy that seeks to examine, in deep, a phenomenon within its context, to identify the business needs related to the costing process.
We collected a data set due to observation, interviews with employees and analysis of internal documents of the organization to understand the process context. The documental analysis was based on material provided by the institution, through management reports, institutional development plan, as well as information available on the Federal Institute of Education, Science and Technology of São Paulo (IFSP) website. It was possible to expose in details the current flow mapped process. However, research in loco revealed some changes in the bidding flow of the studied institution.
To model the organizational processes of the IFSP we used the Yaoquiang BPMN Editor 4.0 software, as it was more appropriate, as it performs a real-time consistency check during the BPMN 2.0 modeling (Geiger et al. 2013 ).
RESULTS
Two cases were mapped in this article that will be part of the costing model to be developed for the IFSP: the requisition of materials and the process of acquisition of fixed assets and inputs.
The first, requisition of materials, shown in Figure 2 , starts the need for inputs to the institution activities.
For the activities carried out in laboratories, library, classrooms and office specific cost centers will be created because they generate quantifiable services. As for the support activities can be created a single cost center, which will be discussed at future meetings.
The International Federation of Accountants defines inventory accounting through the International Public Sector Accounting Standards Board No. 12. This standard addresses Figure 2 . Procedure material requisitionthe recognition or not of the expenses involved in the acquisition and processing costs, the result of the entities. In the system under development will be considered as cost materials consumed.
All Brazilian Public Administration entities are required by law to conduct bidding. This requirement comes from the Federal Law No. 8666, known as the law of tenders and contracts and Law No. 10,520, which introduced another form of bidding, the trading session.
To carry out any spending in the public sector is still necessary, the approval by the Legislature, materialized in an annual budget law. It is estimated revenues and fixed expenses for the following year.
A simple process of purchasing goods and services demand activities of eight different sectors in this organization. A bureaucratic process is required to make the payment to the supplier or service provider, extinguishing the financial obligation. BPMN is helpful, because it showed versatility to model the different situations of the acquisition of goods and services. These model applications generate BPMS (Business Process Management Systems). They has allowed a proper programming of the costing system.
It was analyzed the convenience and the opportunity of purchasing a physical or a service, introducing yourself a bidding process, following the steps of the Figure 3 
The process of acquisition of goods and services was modeled. From this point on , it was used at least seventeen employees. Each acquisition has a handheld unit cost of direct work of two hundred thirty-nine dollars in 2014. Due to the bureaucratic process, we make the payment to the supplier or service provider, extinguishing the financial obligation.
CONCLUSION
For both public and private HEI, resources are necessary to acquire efficiency. Therefore, they need to know their costs.
The article has shown the importance of understanding the business processes for building a cost model for public universities. Therefore, we conducted a case study on the IFSP, where BPMN methodology was conducted to model their processes. TDABC is presented as a new form of funding, and more simplified applications in relation to ABC. Currently, we studied the reduction of waste, either of resources or time.
In the analyzed case, a simple process of acquisition materials and services demand activities of eight different sectors. These factors are mainly due to internal rules and legal regulations. To know details of each of the processes of any organization is necessary to map them. Therefore, BPMN is a notation easy to understand. The contribution of this study is to present a business process modeling to optimize time and resources applied to public services. This research has the limiting factor some variations in bidding flow of the studied institution. As a future work it will be continued in the definition of the systems requirements to perform the development of a costing software for HEI.
